
d y' The Geomagnetic F i e l d  V a r i a t i o n  w i t h  S & z r + q t i v i t y  a t  Tucson 

While c a r r y i n g  o u t  some Feomagnetic i n v e s t i g a t i o n s ,  it was 

n o t e d  t h a t  a s i m p l e  a n a l y s i s  of t h e  Tucson o b s e r v a t o r y  magnet ic  

r e c o r d s  showed t h e  11 -yea r  v a r i a t i o n  w i t h  t h e  sunspo t  c y c l e  much 

more c l e a r l y  t h a n  low and mid l a t i t u d e  s t a t i o n s .  The h o r i z o n t a l  : 
2 component of t h e  e a r t h ' s  magnetic f i e l d  undergoes a v a r i a t i o n  which 

c 

C 

i s  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  v a r i a t i o n  o f  t h e  sunspo t  c y c l e  

[ see  Chapman and Bartels,  1940; Wasserfall, 1941;  V e s t i n e ,  e t .  a l . ,  

1947;  Bernard,  19523. During years of h i p h  sunspo t  a c t i v i t y ,  t h e  

a n n u a l  mean i n  H is found t o  be lower  t h a n  durinc: y e a r s  of  low 

s u n s p o t  a c t i v i t y  a l t h o u g h  t h e  v a r i a t i o n  i n  s u n s p o t  numbers d u r i n g  a 

y e a r  may n o t  have a f f e c t e d  a corresponding change i n  H d u r i n g  t h a t  

y e a r .  
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ZOO W Y O l  A U l I 3 V l  Analyses are r e p o r t e d  here  of  annua l  means of magnet ic  f i e l d  
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data  f o r  I n t e r n a t i o n a l  q u i e t  days a t  3 s t a t i o n s  i n  t h e  American zone,  

n a z e l y ,  F r e d e r i c k s b u r z ,  Tucson, and kionolulu. The s e c u l a r  v a r i a t i o n  
# # I  

i n  t h e  h o r i z o n t a l ,  v e r t i c a l ,  and total f i e l d  was e l i m i n a t e d  by 

t a k i n g  t h e  11-year  noving a v e r a e e s  i.n each  case and s u b t r a c t i n g  t h a t  

from i t s  co r re spond ing  annua l  mean. Thus Ail, AZ, and AF were 

o b t a i n e d  and were p l o t t e d  a g a i n s t  t h e  year i n  each case f o r  the a h v p  

s t a t i o n s .  

F igu re  1 shows t h e  E r a p h s  f o r  F r e d e r i c k s b u r g ,  I ionolulu,  and 

f: On l e a v e  of absence from t h e  F h y s i c a l  Xesearch Labora to ry ,  
IJavrangpura , Ahmedabad 9 , I n d i a  
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Tucson cor responding  t o  geomagnetic l a t i t u d e s  50°, 21°, and 40° 

r e s p e c t i v e l y .  

c y c l e  d u r i n g  t h e  p e r i o d  under  i n v e s t i g a t i o n .  

o n l y  Tucson shows a clear p e r i o d i c  v a r i a t i o n  w i t h  s u n s p o t  c y c l e ,  

w i t h  t h e  minimum f i e l d  o c c u r r i n g  about  1-2 y e a r s  a f t e r  t h e  sunspo t  

peak. The f i e l d  v a r i a t i o n s  a t  F r e d e r i c k s b u r g  o r  Honolulu do n o t  

show any r e g u l a r i t y  wi th  sunspot  c y c l e  though AH a t  Honolulu 

e x h i b i t s  some p e r i o d i c i t y .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  A H  and 

AZ a t  Ho lo lu lu  go o p p o s i t e  i n  phase.  

f o r  San Juan a lso and t h e r e  t o o  w e  do n o t  f i n d  any clear c y c l i c  

v a r i a t i o n  wi th  s o l a r  a c t i v i t y .  O f  t h e s e  4 s t a t i o n s ,  t h e r e f o r e ,  

o n l y  Tucson shows by s imple  a n a l y s i s  t h e  c h a r a c t e r i s t i c  worldwide 

v a r i a t i o n  w i t h  sunspo t  c y c l e ,  

The bottom curve shows t h e  v a r i a t i o n  of sunspo t  

I t  can be  s e e n  t h a t  

'de have made similar a n a l y s e s  

The d a t a  used  h e r e  are t aken  from the p u b l i s h e d  b u l l e t i n s  

complied and i s s u e d  by t h e  U. S. Coast  and Geodet ic  Survey. Thanks 

are due t o  Dr. A. J. Dessler f o r  s u g g e s t i n g  t h i s  problem, Th i s  work 

was suppor t ed  by t h e  N a t i o n a l  Aeronaut ics  and Space Admin i s t r a t ion  

under  Grant  Fisc-269-62. 
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F I G U R E  CAPTION 

F i g u r e  1 shows t h e  p l o t  of I4 (---), I, ( 0 - 0 ) )  and r (-), i n  y 

a t  t h r e e  American s t a t i o n s ,  F rede r i cksburq ,  Honolulu,  and Tucson. 

The geomagnetic l a t i t u d e  of t h e  s t a t i o n  is i n d i c a t e d  i n  t h e  

p a r e n t h e s e s .  The bottom curve is a p l o t  of annua l  mean of  r e l a t i v e  

Zur i ch  sunspo t  numbers. 
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